Electron Microprobe Analyses of Lithic Fragments and Their Minerals from Luna 20 Fines by Green, J. A. et al.
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 
 
 
 
 
 
 
 
Produced by the NASA Center for Aerospace Information (CASI) 
https://ntrs.nasa.gov/search.jsp?R=19740014355 2020-03-23T09:23:51+00:00Z
are
M Q
r cv
a ^
a .^
4)
r	 4A
b Mr^
b^ rTt
cs
V.
b
t'-4^
---ELECTRON AWROPROBE ANALYSES
OF LITHIC FRAGMENTS AND THEIR
MINERALS FROM LUNA 20 FIRIES
i^
	
ELECIFOh P1CF0FB0Et 	 Ni4-11468
F6AGMLI*TS ANL ZNElb
1C t1NE5 3Pecial
	
(New Cexico ur.iv.) 	 Unclas
F	 CSCL C38	 t,3i30	 j731d
George H. Conrad, Paul F Hlava
	
Jonathan R Green, R, 	 B. Moore
Grover More,and', Eric Dowry
Martin Prinz, Klaus Ked, C. E. Nehru-
and T. F. Bunch —
Department of Geology & Institute of Meteoritics
UNIVERSITY OF NEW MEXICO
Alhuquerque, New Mexico 87131, U.S A.
Permanent addresses:
'Smithsonian Institution
611.	 'Nashington, D C. 20560, U.S.A.
(,NASA -CR- 1 Jd 140)
ANALYSES Oc L1'[Nlc
MIbEbALS tPOC LUNA
iublicatiorn No. 12
Fi4	 hC 36 25
Av 
^a'1 a
to
-Department of Geology
BROOKLYN COLLEGE OF THE CITY UNIVERSITY OF NEW YORK
Brooklyn, New York 1 12 10,  U. S.A.
—Space Sciences Division
NASA Ames Research Center
Moffett Field. California 94035, U.S.A.
1 .
DEPARTMENT OF GEOLOGY & INSTITUTE OF METEORITICS
he University of New Mexico
Albuquerque, New Mexico 87131, U.S.A
Special Publication Number 12, UNM INSTITUTE Of METEORITICS (1973)
I^
IS
Table of Contents
f
ELECTRON MICROPROBE ANALYSES
OF LITHIC FRAGMENTS AND THEIR
MINERALS FROM LUNA 20 FINES
George N Conrad, Paul F Have
Jonathin R Green RsWeaE B Moore
Grover Moreland', Eric Dowry
'Aarrin Prinz.
 Klaus Ked. C f Nehru"
and T E Bunch —
Department of Geology 6 Institute of Meteoritics
UNIVERSITY OF NEW MExlco
Albuquerque New Mexico 8 7131 U S A
Permanent addresses
'Smithsonian Institution
Wa.:hington D C 20560 U S A
"Department of Geology
BROOKLYN COLLEGE OF THE CITY UNIVERSITY OF NEW YORK
Brooklyn New York 1 12 10  U S A
—Space Sciences Division
NASA Ames Research Center
Moffett Feld. California 94035. U S A
Page
Introduction
	
I
1.ithic Fr.Lgrwnts
ANT Suite Rocks
	
3
Anorthosits
	
7
:orltic and Troctolitic Anorthosite
	
4
Anorthvsitic norite and troctolite
	
6
(Spinal) Troctolit•	 11
High-Alumina Hassit Suit. Rv,k n
	
14
'iary Haialts
	
16
'ltneralony
	
1.
I'laginclase
	
l7
Olivine
	
24
Pvruxene
	
49
1:-feldspar
	
62
Si0 2 -K 
2
u-rich residual glans
	
62
/lrkelits
	
62
O
DEPARTMENT OF GEOLOGY 8r INSTITUTE OF METEORITICS
The University of New Mexico
Albuquerque, New Mexico 87131, U.S.A.
Special Publication Number 1T, UNM INSTITUTE Of METEORITICS 11973/
J
tINTRODUCTION
Were we present bulk analyses of lithic fragments from Luna 20 fines as well as analyses of their constituent
minerals, obtained by electron microprobe techniques. All of the bulk analyses and most of the mineral analyses have
not been previously published. The interpretation of these data and the conclusions drawn are presented in Prinz et
al. (1973) and Drett at al. (1973).
The lithic fragments are classified using the terminology of Prinz of al. (1973), The terminology is given below
and abbreviations (in parentheses) are used in the tables strictly for the purpose of saving space.
Anorthositic-noritic-troctolitic suite (ANT)
Anorthosite (A)
Noritic and troctolitic anorthosite (NATA)
Anorthositic norite and troctolite (ANAT)
High-Ala na tBasalti SuiteP( (HAD)
Mare Basalt (MB)
The bulk analyses (determined with the broad beam electron microprobe technique, Prinz at al., 1971) of lithic
fragments are given in weight percentages and are arranged according to the rock classification (Tables 1 through 6)..
Within each rock group the analyses are arranged in order of increasing Fe0 content. Thin section and lithic fragment
numbers are given at the top of each column of analysis and correspond to the numbers recorded on photo mosaics on
file in the Institute of Meteoritics. CIPW moleculdr norms are given for each analysis.
Electron. microprobemineral analyses (given in oxide weight percentages), structural formulae and molecular end
member values are presented for plagioclase, olivine, pyroxene and K-feldspar. The minerals are selected mostly from
lithic fragments that were also analyzed for bulk composition. Some of the mineral analyses are partial analyses and,
hence, the structural formulae are not given. Some of the pyroxene analyses have somewhat low totals. This is
primarily due to conductivity problems encountered, in individual thin sections of very small lithic fragments during
electron microprobe analysis. 	 Repeated analysis andrepolishing and carbon coating did not improve the analyses
significantly.	 Although the oxide percentages are slightly low, it probably has little effect on the major element
proportions and hence the molecular end member values are considered representative.
Within each mineral group the analyses are presented according to the section number and lithic fragment number.
Within each lithic fragment the mineral analyse , are arranged as follows:	 Plagioclase in order of increasing CaO;	 4
olivine and pyroxene in order of increasing FeO; and K-feldspar in order of increasing K20. The mineral grains are
identified at the top of each column of analysis by grain number and lithic fragment number. 	 These numbers are
recorded on photo mosaics on file in the J- , ticute of Meteoritics,
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The following noc..tion is used in all tables
n.d. Not determined
Loss than 0.01 weight percent
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